Such unique optical properties of gold nanoparticles as surface plasmon and photothermal effects have attracted clinical interest for several applications. Especially since gold nanorods, which are rod-shaped gold nanoparticles, show a surface plasmon band near the infrared region, they are expected to be applied as a contrast agent for bioimaging and a heating device for photothermal therapy. Gold nanorods can be modifi ed with several functional molecules for targeting them to specifi c sites and the controlled release of drugs by responding to light irradiation and the environment of the target tissues. Here, we review recent advances in the use of gold nanorods in bioimaging, targeting, and a controlled release system and discuss future diagnosis and therapeutic systems using functional metal nanomaterials.

